Evaluation of glutathione deficiency in rat livers by microarray analysis.
Hepatic glutathione content was measured and gene expression data were obtained using an Affymetrix RG U34 array after treatment with tap water containing 20mM l-buthionine (S, R)-sulfoximine (BSO) to male F344 rats for four consecutive days. Both Spearman's and Pearson's correlation coefficients were calculated between the glutathione content and the mRNA content level obtained from the microarray analysis individually. Sixty-nine gene probes, which were statistically significant (Spearman's correlation, P < 0.05) and showed a Pearson's correlation coefficients (Pearson's r) less than -0.8 between mRNA content and hepatic glutathione content, were identified as glutathione deficiency-correlated probes. By comparing the hepatic gene expression profiles between BSO- and butylated hydroxyanisole (BHA)-treated rats, 14 probes of genes that showed an increase in the corresponding gene mRNA levels only after the BSO treatment were thought to be good indicators of glutathione deficiency. A principal component analysis successfully illustrated the time-course of hepatic gene expression after the treatment with acetaminophen, phenobarbital and clofibrate, and the expression profiles were thought to reflect the changes in hepatic glutathione levels. The identified gene probes in the present study would be useful as markers for assessing hepatocellular glutathione deficiency, or oxidative stress level, based on microarray data.